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(57) Abstract: A rotary actuator, preferably for incorporation in articles of fur- 
niture, separate mattress supports and beds, said actuator comprising an electric 
motor with a power supply and a control unit. Via a transmission, the electric mo- 
tor drives a rotatable arm intended to be secured to a movable part in a structure in 
which the actuator is incorporated, as well as a fixed arm intended to be secured 
to a stationary pan of the structure. The electric motor with associated trans mis 
sion is mounted in a tube (10), preferably of quadrangular cross -section. The tube 
is also utilized for the incorporation of the power supply and the control unit. In 
an embodiment, the power supply and the control unit are incorporated in a cab- 
inet (20) intended to be inserted into the hollow space of the tube, as the external 
cross-section of the tube fits the internal cross-section of the tube, and the cabinet 
has an end member with a protruding edge intended to be engaged with the end 
of the tube. This avoids an external, expensive cabinet as well as adaptation and 
configuration of suspensions in the structure in which the actuator is to be incorpo- 
rated. Also, space is saved, just as sealing against moisture and water is facilitated. 
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Rotary Aetuator, especially for Building-In adjustable 
Furniture, seperate Bed Bottoms and Beds 

The present invention relates to a rotary actuator, pref- 
erably for incorporation in articles of furniture, 
separate mattress supports and beds, said actuator 
comprising an electric motor with a power supply and a 
control unit, wherein the electric motor, via a 
transmission, drives a rotatable mounting bracket, 
preferably shaped as an arm intended to be secured to a 
movable part, in a structure in which the actuator is 
incorporated, as well as a fixed mounting bracket, 
likewise preferably shaped as an arm intended to be 
secured to a stationary part of the structure, and 
wherein the electric motor with associated transmission 
is mounted in a tube, preferably of quadrangular cross- 
section . 

Rotary actuators of this type may be used for performing 
movements and positional adjustments in articles of fur- 
niture, including beds and separate mattress supports, 
care beds, hospital beds, nursing equipment, seats for 
vehicles, machinery and within the industry. German 
Utility Model DE 298 02 384 Ul discloses a mattress 
support with incorporated rotary actuators for adjusting 
the backrest part or the legrest part. 

From an overall point of view it is desired that the ro- 
tary actuator should be driven by a low volt motor, typi- 
cally a 24 volts DC motor. The power supply is based on a 
transformer for connection no the mains or on a recharge- 
able battery pack. This takes up space, and so does the 
control of the actuator, and the space available is al- 



WO 01/17399 



PCT/DK00/00482 



ready rather limited as it is. Typically, two to four ac- 
tuators are incorporated in a sitting posture or lying 
posture article of furniture. 

It is required in some connections that the rotary actua- 
tor with associated electronic equipment is moisture- or 
water-tight. This applies to e.g. hospital beds which are 
washed at regular intervals in washing machines intended 
for the purpose. 

By constructing the rotary actuator as stated in claim 1 
with the power supply mounted in tne tube, space is 
saved, while avoiding adaptation and construction of sus- 
pensions for a separate electronics box m the structure 
m which the actuator is to be incorporated. Moreover, it 
is easy to make the structure moisture- or water-tight. 
The presence of a battery pack reduces the risk of forma- 
tion of oxyhydrogen gas, since the volume in the tube is 
typically larger than m a separate electronics box, 
0 wnich is small m size. 

In an emoooimer.t, tne power supply and the control unit 
are incorporated m a cabinet .ntended to oe inserted 
into the hollow space of the tube. It will be appreciateo 

5 that such a cabinet, unlike a separate electronics box, 
does not have to satisfy special requirements in terms of 
strength, and it may be manufactured with a thin wall 
thickness ana of simple plastics material. As the exter- 
nal cress-section of the cabinet fits tne internal cross- 

0 section of the tube, it is thereby retained, and separate 
retention measures are avoided. It is essential out of 
regarc for the user that the cabinet does not clatter in 
the tube. When the cabinet has an enc member with a pro- 
truding edge intended to be engaged with the end of the 
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tube, good possibilities of moisture and water tightness 
are achieved. The edge may be formed with a groove for 
sealing and receiving the end of the tube. 

5 The invention will be explained more fully below with 
reference to the embodiment illustrated in the accompany- 
ing drawing. In the drawing: 

Fig. 1 shows a mattress support intended to be placed or 
10 incorporated in a bed, 

rig. 2 shows a rotary actuator in its entirety, 

fig. 3 shows a cabinet for power supply and control eiec- 
15 tronics (not shown) , 

fig. 4 shows the end of the cabinet seen from the left in 
fig. 2, 

20 fig. 5 shows a longitudinal section through the cabinet, 

fig. 6 shows a cross-section along the line VI-VI m fig. 
5 , and 

25 fig. 7 shows a cross-section along the line VII-VII in 
fig. 5. 

The mattress support shown in fig. 1 comprises an outer 
frame 1 which includes a mattress support portion con- 
30 sistmg of a pivotable backrest part 2, a fixed central 
part 3, and a legrest part 4 which is articulated. The 
central part 3 is secured tc the sides of the outer frame 
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The oackres: parr 2 is pivotabie about a shaft 5 likewise 
secured at tne siaes of the outer frame 1, and corre- 
spondingly the iegrest part is pivctable about a shaft 6. 
Both the backrest part 2 and the iegrest part 3 perform 
their movements with a rotary actuator 7, as snown in 
fig. 2. The rotary actuator comprises a tube 10 of quad- 
rangular cross-section that accommodates an electric mo- 
tor which is connected with an arm 11 via a transmission. 
An arm 12 is secured to each end of the tube 10. At the 
oacKrest part 2, the arm is equipped with a wneel 13 
wmch is guided in a guide rail 14 secured to the back- 
rest part. The tube 10 is rotatacly mounted aoout its 
longitudinal axis in a oracket 15 secured at each side of 
the outer frame 1. As tne ether arm 11 of the actuator is 
fixed, the tube 10 and tne arms 12 secured on the end 
thereof will rotate when the actuator is activated. The 
arms 12 will thereby raise or lower the backrest part, as 
this will pivot about its shaft 5. The Iegrest part is 
raised and lowered m a corresponding manner, as the ends 
of tne arms 12a on tne actuator 7a of the Iegrest part 
are rotatably secured to a bracket on the outermost link 
4a of the iegrest part. Activation of the actuator will 
cause the iegrest part 4 to be raised or lowered, as the 
arm 12a will cause the innermost link 4b to rotate about 
the shaft 6 through a raising and rotating movement of 
tne outermost link 4a cf the iegrest part. 

A cabinet 20 is inserted at tne other end of the tube 10 
opposite the motor ana the transmission, as snown in fig. 
3. The cabinet has a substantially quadrangular cross- 
section which fits the internal cross-section of the 
tube, so that the cabinet may be pushed into it. As will 
appear, the longitudinal corners 31 of the cabinet are 
concave inter alia to accommodate screw ducts and irregu- 
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iarities, if any, in the corner regions of the tube 10. 
As will appear, the cabinet consists of a base part 21 
and a cover 22 which may be secured to each other by snap 
locks 23. The external side of the cabinet has an annular 
edge 24 intended to be engaged with the end of the tube 
10. The cabinet is secured by the arm 12 which is ar- 
ranged externally on the end of it. 

Internally, the cabinet is divided into two chambers, 
viz. a cnamber 25 for a transformer and a chamber 26 for 
a printed circuit board with the control electronics. The 
last-mentioned chamber is formec with groves 27 for re- 
ceiving the printed circuit board with the control. 



Connectors 28 are provided at the top of the cabinet in- 
ter alia for the connection of a remote control and also 
for connecting the control and the power supply to a ro- 
tary actuator at the other end of the mattress support. 
These connectors are accessible via holes 28a in the 
upper side of the tube. Further, at the end seated in the 
tube, the cover has a connector 29 for connecting the 
power supply and the control to the motor at the other 
end of the tube. For mounting purposes, the cable has an 
excessive length relative to the tube. At one corner at 
the external end of the cabinet, it is formed with an 
inlet 30 for a cable for connection to the mains. The end 
of the tube 10 has a hole for the cable inlet. Moisture- 
or water-tight connectors and bushings are used of course 
in a moisture- or water-tight version. 



It will be appreciated that the invention may be realized 
in other connections than beds or mattress supports, and 
it will also be appreciated that the invention may be im- 
plemented in various configurations. For example, nothing 
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prevents the cabinet from being divided into two separate 
cabinets, one for the transformer and one for the elec- 
tronics. In principle, the cabinet might also be a tube. 
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Patent Claims: 



1. A rotary actuator, preferably for incorporation in 
5 articles of furniture, separate mattress supports and 
beds, said actuator (7) comprising an electric motor with 
a power supply and a control unit, wherein the electric 
motor, via a transmission, drives a rotatable mounting 
bracket, preferably shaped as an arm (11) intended to be 

10 secured to a movable part (2), in a structure in which 
the actuator is incorporated, as well as a fixed mounting 
bracket, likewise preferably shaped as an arm (12) in- 
tended to be secured to a stationary part of the struc- 
ture, and wherein the electric motor with associated 

15 transmission is mounted in a tube (10), preferably of 
quadrangular cross-section, cnaracterized in 
that the power supply and the control unit are likewise 
mounted in the tube (10) . 

20 2. A rotary actuator according to claim 1, charac- 
terized in that the power supply and the control 
unit are incorporated in a cabinet (20) intended to be 
inserted into the hollow space of the tube (10). 

25 3. A rotary actuator according to claim 2, charac- 
terized in that the external cross-section of the 
cabinet fits the internal cross-section of the tube. 

4. A rotary actuator according to claim 2 or 3, 

30 characterized in that the cabinet has an end 

member with a protruding edge :24) intended to be engaged 
with the end of the tube (10). 

5. A rotary actuator according to claim 4, charac- 
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t e r 1 z e d m char the protruding edge [24) is formed 
with a groove for sealing ana receiving the ena of the 
tube ( 10 ) . 

: 6. A rotary actuator according to claim 1, charac- 
terized m that holes '28a) are provided m the 
tuoe for access to connectors arranged on the outer side 
of the cabinet . 

12 "* . A rotary actuator according to claim 1, charac- 
ter i z e a in that the motor and the cabinet are in- 
terconnected by a wire extending within the tuoe, and 
that one end of the wire has a plug which fits a corre- 
sponding connector (29^ in the cabinet, preferably ar- 

15 ranged at the end which is located farthest inside the 
tube after mounting. 

6. A rotary actuator according to claim 2, charac- 
terized in that the cabinet (20) has an overall 
20 quadrangular, preferably square cross-section with in- 
wardly concave longitudinal corner regions (31). 
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